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335 ° + 49 0 , and 351“ + 38°. All these are swift and short, and 
generally devoid either of streaks or trains. 

Bristol, July 31. W. F. Denning. 

P. S.—In 1885 and some other years I have seen, on about 
July 13, a very definite shower of bright streak-leaving meteors 
from the point 11“ + 48°, and it is a very probable conjecture 
that this radiant represents the earliest manifestation of the stream 
of Perseids.—W. F. D. 


Floating Eggs. 

Referring to the remarks of Mr. E. E. Prince in Nature, 
July 28, p. 294, on the above subject, I wish to add that the spawn 
found by me had “the light violet-gray tint ” and crape-like 
appearance he describes. I am very much on the water in 
harbours frequented by Lophius, but never saw any of this spawn 
before. 

We found it in a swirl of the tide off Bantry Bay, where the 
sea was over 40 fathoms deep, and in the midst of innumerable 
jelly-fish, which seem to congregate wherever the current is most 
swift. W. S. Green. 

Carrigaline. 


THE “ METEOROLOGISKE INSTITUTE AT 
UPSALA, AND CLOUD MEASUREMENTS. 

HE Meteorological Institute at Upsala has gained so 
much fame by the investigations on clouds which 
have been carried on there during the last few years, that 
a few notes on a recent visit to that establishment will 
interest many readers. 

The Institute is not a Government establishment; it is 
entirely maintained by the University of Upsala. The 
personnel consists of Prof. Hildebrandsson, as Director ; 
M. Ekholm and one other male assistant, besides a lady 
who does the telegraphic and some of the computing 
work. 

The main building contains a commodious office, with 
a small library, and living apartments for the assistant. 
The principal instrument-room is a separate pavilion in 
the garden. Here is located Thiorell’s meteograph, 
which records automatically every quarter of an hour on 
a slip of paper the height of the barometer, and the read¬ 
ings of the wet and dry thermometers. Another instru¬ 
ment records the direction and velocity of the wind. 

This meteograph of Thiorell’s is a very remarkable 
instrument. Every fifteen minntes an apparatus is let 
loose which causes three wires to descend from rest till 
they are stopped by reaching the level of the mercury in 
the different tubes. When contact is made with the 
surface of the mercuries, an electric current passes and 
stops the descent of each wire at the proper time. The 
downward motion of the three wires has actuated three 
wheels, each of which carries a series of types on its edge, 
to denote successive readings of its own instrument, For 
instance, the barometer-wheel carries successive numbers 
for every five-hundredth of a millimetre—760-00, 760-05, 
760-1, &c. ; so that when the motion is stopped the upper¬ 
most type gives in figures the actual reading of the baro¬ 
meter. Then a subsidiary arrangement first inks the 
types, then prints them on a slip of paper, and finally 
winds the dipping wires up to zero again, 

An ingenious apparatus prevents the electricity from 
sparking when contact is made, so that there is no oxida¬ 
tion of the mercury. The mechanism is singularly 
beautiful, and it is quite fascinating to watch the self¬ 
acting starting, stopping, inking, and printing arrangements. 
We could not but admire the exquisite order in which 
the whole apparatus was maintained ; the sides of the 
various glass tubes were as clean as when they were new, 
and the surfaces of the mercuries were as bright as 
looking-glasses. 

The University may well be proud that the instruments 


were entirely constructed in Stockholm, by the skilful 
mechanic Sorrenson, though the cost is necessarily high. 
The meteograph, with the anemograph, costs £600, but 
the great advantage is that no assistant is required to sit 
up at night, and that all the figures wanted for climatic 
constants are ready tabulated without any further labour. 
But the Institute is most justly celebrated for the re¬ 
searches on the motion and heights of clouds that have 
been carried on of late years under the guidance of Prof. 
Hildebrandsson, with the assistance of Messrs. Ekholm 
and Hagstrom. 

The first studies were on the motion of clouds round 
cyclones and anticyclones ; but the results are now so well 
known that we need not do more than mention them here. 
Latterly the far more difficult subjects of cloud heights 
and cloud velocities have been taken up, and as the 
methods employed, and the results that have been ob¬ 
tained are both novel and important, we will describe 
what we saw there. 

We should remark, in the first instance, that the motion 
of the higher atmosphere is far better studied by clouds 
than by observations on mountain-tops ; for on the 
latter the results are always more or less influenced by 
the local effect of the mountain in deflecting the wind, 
and forcing it upwards. 

The instrument which they employ to measure the 



Fig. 1. —N. Ekholm Measuring Clouds. 

This figure shows the pecu’iar ocular part of the altazimuth, with the 
vertical and horizontal circles. It also snows the telephonic arrangement. 


angles from which to deduce the height of the clouds is a 
peculiar form of altazimuth, that was originally designed 
by Prof. Mohn, of Christiania, for measuring the parallax 
of the aurora borealis. It resembles an astronomical 
altazimuth, but instead of a telescope it carries an open 
tube without any lenses. The portion corresponding to 
the object-glass is formed by thin cross-wires ; and that 
corresponding to the eye-piece, by a plate of brass, 
pierced in the centre by a small circular hole an eighth 
of an inch in diameter. The tube of the telescope is 
replaced by a lattice of brass-work, so as to diminish, as 
far as possible, the resistance of the wind. The vertical 
and horizontal circles are divided decimally, and this 
much facilitates the reduction of the readings. 

The general appearance of the instrument is well shown 
in the figure, which is engraved from a photograph I took 
of M. Ekholm while actually engaged in talking through a 
telephone to M. Hagstrom as to what portion of a cloud 
should be observed. The lattice-work tube, the cross¬ 
wires in place of an object-glass, and the vertical circle 
are very obvious, while the horizontal circle is so much 
end on, that it can scarcely be recognized except by the 
tangent screw which is seen near the lower telephone. 
Two such instruments are placed at the opposite 
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extremities of a suitable base. The new base at Upsala 
has a length of 4272 feet ; the old one was about half 
the length. The result of the change has been that the 
mean error of a single determination of the highest 
clouds has been reduced from 9 to a little more than 
3 per cent, of the actual height. At the same time 
the difficulty of identifying a particular spot on a low 
cloud is considerably increased. A wire is laid between 
the two ends of the base, and each observer is provided 
with two telephones—one for speaking, the other for 
listening. When an observation is to be taken, the con¬ 
versation goes on somewhat as follows :—First observer, 
who takes the lead : “ Do you see a patch of cloud away 
down west?” “Yes.” “Can you make out a well- 
marked point on the leading edge?” “Yes.” “Well 
then ; now.” At this signal both observers put down 
their telephones, which have hitherto engaged both their 
hands, begin to count fifteen seconds, and adjust their 
instruments to the point of cloud agreed on. At the 
fifteenth second they stop, read the various arcs, and the 
operation is complete. 

But when the angles have been measured the height 
has to be calculated, and also the horizontal and vertical 
velocities of the cloud by combining the position and 
height at two successive measurements at a short interval. 
There are already well-known trigonometrical formulae 
for calculating all these elements, if all the observations 
are good ; but at Upsala they do far more. Not only are 
the observations first controlled by forming an equation 
to express the condition that the two lines of sight from 
either end of the base should meet in a point, if the angles 
have been correctly measured, and all bad sets rejected ; 
but the mean errors of the rectangular co-ordinates are 
calculated by the method of least squares. 

The whole of the calculations are combined into a 
series of formulas which are necessarily complicated ; and 
even by using logarithms of addition and subtraction, 

and one or two subsidiary tables—such as for log. sin 2 - 

2’ 

specially constructed for this work—the computation of 
each set of observations takes about twenty mmutes. 

Before we describe the principal results that have been 
attained, it may be well to compare this with the other 
methods which have been used to determine the height of 
clouds. A great deal of time, and skill, and money, have 
been spent at Kew in trying to perfect the photo¬ 
graphic method of measuring the height of clouds. Very 
elaborate cloud cameras, or photo-nephoscopes, have been 
constructed, by means of which photographs of a cloud 
were taken simultaneously from both ends of a suitable 
base. The altitude and azimuth of the centre of the 
plate were read off by the graduated circles which were 
attached to the cameras ; and the angular measurements 
of any point of cloud on the picture were calculated 
by proper measurements from the known centre of the 
photographic plate. When all this is done, the result 
ought to be the same as if the altitude and azimuth of the 
point of the cloud had been taken directly by an ordinary 
angle-measuring instrument. 

It might have been thought that there would be less 
chance of mistaking the point of the cloud to be mea¬ 
sured, if you had the pictures from the two ends of the 
base to look at leisurely, than if you could only converse 
through a telephone with the observer at the other end 
of the base. Butin practice it is not so. No one who 
has not seen such cloud-photographs can realize the 
difficulty of identifying any point of a low cloud when 
seen Irom two stations half a mile or a whole mile apart ; 
and for other reasons, which we will give presently, the 
form of a cloud is not so well defined in a photograph as 
it is to the naked eye. 

At Kew an extremely ingenious sort of projector has 
been devised, which gives graphically the required height 


1 of a cloud from two simultaneous photographs at opposite 
f ends of the same base, but it is evident that this method 
; is capable of none of the refinements -which have been 
; applied to the Upsala measures, and that the rate of 
1 vertical ascent or descent of a cloud could hardly be 
determined by this method. But there is a far greater 
’ defect in the photographic method which at present no 
i skill can surmount. 

We saw that the altazimuth employed at Upsala had no 
• lenses. The meaning of this will be obvious to anyone 

■ who looks through an opera-glass at a faint cloud. He 
, will probably see nothing for want of contrast, and if any¬ 
thing of the nature of a telescope is employed, only well- 
defined cloud outlines can be seen at all. The same loss 
of light and contrast occurs with a photographic lens ; 
and many clouds that can be seen in the sky are invisible 
on the ground glass of the camera. Cirrus and cirro- 

■ stratus—the very clouds we want most to observe—are 
always thin and indefined as regards their form and con¬ 
trast against the rest of the sky ; so that this defect of the 
method is the more unfortunate. 

But even when the image of a cloud is visible on 
the focusing glass, it does not follow that any image 
will be seen in the picture. In practice, thin high white 
clouds against a blue sky can rarely be taken at all, or 
only under exceptional circumstances of illumination. 
The reason seems to he that there is very little light re¬ 
flected at all from a thin wisp of cirrus, and what there is 
must pass through an atmosphere always more or less 
charged with floating particles of ice or water, besides 
earthy dust of all kinds. The light which is scattered 
and diffused by all these small particles is also concen¬ 
trated on the sensitive plate by the lens, and the resulting 
negative shows a uniform dark surface for the sky without 
any trace of the cloud. What image there might have 
been is buried in photographic fog. 

In order to compare the two methods of measuring 
clouds, I went out one day last December at Upsala with 
Messrs. Ekholm and Hagstrom when they were measuring 
the height of some clouds. It was a dull afternoon, a low 
foggy stratus was driving rapidly across the sky at a low 
level, and through the general misty gloom of a northern 
winter day we could just make out some striated stripes of 
strato-cirrus—low cirro-stratus—between the openings in 
the lower cloud-layer. The camera and lens that I use 
habitually for photographing cloud-forms—not their 
angular height—was planted a few feet from the altazimuth 
which M. Ekholrn was observing, and while he was 
measuring the necessary angles I took a picture of the 
clouds. As might have been expected under the circum¬ 
stances,the low dark cloud came out quite well, but there 
was not the faintest trace of the strato-cirrus on the nega¬ 
tive. MM. Ekholm and Hagstrom, however, succeeded 
in measuring both layers of cloud, and found that the low 
stratus was floating at an altitude of about 2000 feet high, 
while the upper strato-cirrus was driving from S. 57°W. 
at an altitude of 19,653 feet, with a horizontal velocity of 
81, and a downward velocity of 7"2 feet per second. This 
is a remarkable result, and shows conclusively the. 
superiority of the altazimuth to the photographic method 
of measuring the heights of clouds. 

Whenever opportunity occurs, measures of clouds are 
taken three times a day at Upsala, and it may be well to 
glance at the principal results that have been obtained. 

I he greatest height of any cloud which has yet been 
satisfactorily measured is only 43,800 feet, which is rather 
less than has usually been supposed ; but the highest 
velocity, 112 miles an hour with a cloud at 28,000 feet, 
is greater than would have been expected. It may be 
interesting to note that the isobars when this high velocity 
was reported were nearly straight, and sloping towards the 
north-west. 

The most important result which has been obtained 
from all the numerous measures that have been made is 
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the fact that clouds are not distributed promiscuously at 
all heights in the air, but that they have, on the contrary, 
a most decided tendency to form at three definite levels. 
The mean summer level of these three stories of clouds at 
Upsala has been found to be as follows : low clouds— 
stratus, cumulus, cumulo-nimbus, 2000-6000 feet; middle 
clouds—strato-cirrus and cumulo-cirrus, 12,000-15,000 
feet; high clouds—cirrus, cirro-stratus, and cirro-cumulus, 
20,000-27,000 feet. 

It would be premature at present to speculate on the 
physical significance of this fact, but we find the same 
definite layers of clouds in the tropics as in these high 
latitudes, and no future cloud-nomenclature or cloud- 
observations will be satisfactory which do not take the 
idea of these levels into account. 

But the refinements of the methods employed allow the 
diurnal variations both of velocity and altitude to be 
successfully measured. The velocity observations con¬ 
firm the results that have been obtained from mountain 
stations—that, though the general travel of the middle and 
higher clouds is much greater than that of the surface 
winds, the diurnal variation of speed at those levels is the 
reverse of what occurs near the ground. The greatest 
velocity on the earth’s surface is usually about 2 p.m. ; 
whereas the lowest rate of the upper currents is about 
midday. 

The diurnal variation of height is remarkable, for they 
find at Upsala that the mean height of all varieties of 
clouds rises in the course of the day, and is higher 
between 6 and 8 in the evening than either in the early- 
morning or at midday-. 

Such are the principal results that have been obtained 
at Upsala, and no doubt they surpass any previous work 
that has been done on the subject. But whenever we see 
good results it is worth while to pause a moment to con¬ 
sider the conditions under which the work has been deve¬ 
loped, and the nature and nurture of the men by whom the 
research has been conducted. Scientific research is a 
delicate plant, that is easily nipped in the bud ; but which, 
under certain surroundings and in a suitable moral atmo¬ 
sphere develops a vigorous growth. 

The Meteorological Institute of Upsala is an offshoot 
of the Astronomical Observatory of the University; and 
a University, if properly directed, can develop research 
which promises no immediate reward in a manner that 
no other body can approach. 

If you want any quantity of a particular kind of calcu¬ 
lation, or to carry on the routine of any existing work in 
an Observatory, it is easy to go into the labour market 
and engage a sufficient number of accurate computers 
either by time or piece-work, or to find an assistant who 
will make observations with the regularity of clockwork. 
But original research requires not only special natural 
aptitudes and enthusiasm to begin with, but even then 
will not flourish unless developed by encouragement, and 
the identification of the worker with his work. It is 
rarely, except in Universities, that men can be found for 
the highest original research. For there only are young 
students encouraged to come forward and interest them¬ 
selves in any work for which they seem to have special 
aptitude. 

Now, this is the history of the Upsala work. Prof. 
Hildebrandsson was attached as a young man to the 
meteorological department of the Astronomical Observa¬ 
tory, and when the study of stars and weather were 
separated, he obtained the second post in the new 
Meteorological Institute, From this his great abilities 
soon raised him to the directorship, which he now holds 
with so much credit to the University. M. Ekholm, a 
much younger man, has been brought up in the same 
manner. First as a student he showed such aptitudes 
for the work as to be engaged as assistant; and now, as 
the actual observation and reduction of the cloud-work is 
done by him and M. Hagstrom, the results are published 


under their names, so that they are thoroughly identified 
with the work. 

Upsala is the centre of the intellectual life of Sweden, 
and there, rather than at Stockholm, could men be found 
to carry out original research. It redounds to the credit 
of the University that it has so steadily supported Prof. 
Hildebrandsson, and that he in his turn has utilized the 
social and educational system by which he is surrounded 
to bring up assistants who can co-operate with him in a 
great work that brings credit both to himself, to them¬ 
selves, and to the Institute which they all represent. 

Ralph Arercromby. 


A NEW COSMOGONY 1 

I. 

THE volume before us is composed of a series of 
essays, first published in the Catholic periodical, 
Natur und Offenbarung , in 1885-86, By far the greater 
part of it is, nevertheless, of a purely scientific character. 
The opening chapter alone enters upon theological con¬ 
siderations, which we cannot here pretend to discuss, 
recommending merely, in passing, the broad and wise 
doctrines it contains to the notice of those well-meaning 
persons who apprehend danger to creeds from specula¬ 
tions as to origins. 

That of our planetary system is very actively in debate 
just now. The nebular hypothesis, as fashioned by 
Laplace, no longer fits in with all the known facts. There 
are so many of them that it would be surprising if it did, 
since the outside of its claim was to the plausible repre¬ 
sentation of possible truth. It had a part to play in the 
history of science, which it played with eminent success. 
This was to show that thought, safeguarded by right 
reason, might be trusted to run backward towards the 
beginnings of things—that, without visible discontinuity 
or breach of known laws, the present fair scheme of 
creation might have emerged from the brooding darkness 
of chaos, along paths not wholly inaccessible to human 
discursive faculties. 

But now the reiterated blows of objectors may fairly be 
said to have shattered the symmetrical mould in which 
Laplace cast his ideas. What remains of it is summed 
up in the statement that the solar system did originate, 
somehow, by the condensation of a primitive nebula. 
The rest is irrevocably gone, and the field lies open for 
ingenious theorizing. It has not been wanting. 

The newer cosmogonists are divided into two schools 
by the more or less radical tendencies of the reforms 
they propose. Some seek wholly to abolish, others 
merely to renovate, the Kant-Laplace scheme. The first 
class is best represented by M. Faye, the second by M. 
Wolf and Dr. Braun. Dr. Braun is, however, a more 
thorough-going renovator than M. Wolf. The edifice, as 
“ restored ” by him, shows, indeed, little trace of its 
original aspect. Scarcely the invisible foundations are 
the same ; the superstructure is unrecognizable. We will 
endeavour to sketch its main features. 

In widening the nebular hypothesis to embrace the 
whole sidereal world, our author demands as little as 
possible in the way of postulates : simply a co-extensive 
nebula, structureless, motionless, tenuous, its particles 
endowed with gravity and atomic repulsion. Such a 
nebula, if perfectly homogeneous, should give birth to 
one portentous, solitary sun. But, in point of fact, it 
would possess innumerable, almost imperceptible, local 
irregularities, which, forming so many centres of attrac¬ 
tion, would eventually lead to the breaking-up of the 
nebula into a vast multitude of separate fragments. 

On one of these, the destined progenitor of the solar 

1 ** Ueber Cosmogonie vom Standpunkt christlicher Wissenschaft. Mit 
einer Theorie der Sonne." Von Carl Braun, S.J. (Munster: Aschendorff, 
1887.) 
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